ABSTRACT Broad (∼10,000 km s −1 ), double-peaked emission-line profiles of Balmer lines emitted by active galactic nuclei (AGN) are thought to originate in the outer parts of an accretion disk surrounding a nuclear supermassive black hole (SMBH), at ∼ 1000 gravitational radii and are most frequently observed in the nuclear spectra of low-luminosity AGN (LLAGN) and radio-galaxies. In the present paper we argue that broad double-peaked profiles are present also in the spectra of other Type 1 AGN, such as Seyfert 1 galaxies, suggesting that the inner part of the broad-line region (BLR) is also the outer part of the accretion disk. We use the Palomar spectral survey of nearby galaxies to show that the only difference between Seyfert 1 BLR line profiles and "bona fide" double peakers is that, in most cases, besides a disk component, we need an additional Gaussian component attributed to non-disk clouds. The recognition that the inner and most variable part of the BLR has a disk geometry suggests that the factor f in the expression to obtain the SMBH mass in Type 1 AGN M BH = f R BLR ∆V 2 /G is f = 1/ sin 2 i for the disk dominated sources. Our median i = 27
INTRODUCTION
Double-peaked emission lines in the spectra of active galactic nuclei (AGN), usually observed in the permited H and He lines, are believed to originate in the outer parts of a disk, typically at about 1000 gravitational radii (R g = GM BH /c 2 ) from the supermassive black hole (SMBH) of mass M BH . This line-emitting region is often taken to be the outer regions of the accretion disk that extends down to a few R g . A disk origin for doublepeaked emission lines was first proposed by and for the archetypical "double-peaker" Arp 102B. Subsequent work by , 2003 found a number of other sources, confirming that a disk (or ring) model does reproduce the double-peaked profiles. A similar conclusion was reached by Strateva et al. (2003) for a sample of 116 AGN with double-peaked Balmer lines profiles selected from the Sloan Digital Sky Survey.
There have been other suggestions for the origin of double-peaked emission-line profiles. Gaskell (1983) and Peterson et al. (1987) suggested that they might be the signature of binary black holes. Zheng, Sulentic & Binette (1990) pointed out that a doube-peaked profile could originate in a biconical outflow, while Wanders et al. (1995) and Goad & Wanders (1996) showed that it could be produced by an anisotropic continuum source, thaisa@ufrgs.br or, for that matter, a highly anisotropic distribution of emission-line gas. The preponderance of evidence, however, still points to a moderately to highly inclined disklike structure (Eracleous & Halpern 2003) .
Some double-peaked profiles have been monitored spectroscopically over timescales of years, at typical intervals of months. Examples are the cases of 3C 390.3 (Veilleux & Zheng 1991; Sergeev et al. 2002; Jovanovic et al. 2010; Shapovalova et al. 2010; Popovic et al. 2011; Sergeev et al. 2011) , which has also been monitored on reverberation timescales (Dietrich et al. 1998 (Dietrich et al. , 2012 , NGC 1097 (Storchi-Bergmann et al. 2003) , Arp 102B (Sergeev et al. 2000; Shapovalova et al. 2013) , as well as 14 other double-peaked emitters (Gezari et al. 2007 ; Lewis et al. 2010 ). These observations have revealed that the double-peaked Balmer line profiles in these sources display variability on timescales ranging from months to years. The changes in the profiles are typically varying asymmetries in the blue and/or red peaks of the profiles on the dynamical timescale, associated with the rotation of the gas or patterns in the gas surrounding the SMBH. In the particular case of NGC 1097, during the 30 years it has been spectroscopically monitored (Storchi-Bergmann et al. 2003; Schimoia et al. 2012) , the relative intensity of the blue and red peaks has alternated between a stronger blue peak and a stronger red peak on timescales of months. This beheavior has been attributed to a spiral arm rotating in the disk, with a rotation period of about ∼ 18 months.
Most of the monitoring campaigns of double-peakers reported to date were carried out using very sparse cadences, typically one observation per month or even sparser.
But recent monitoring of the nucleus of NGC 1097 by Schimoia et al. (2012) included a few observations at weekly intervals and showed that there are variations in the total flux of the line and in the separation between the blue and red peaks on a timescale of a week, i.e., on the reverberation timescale. In order to search for possible shorter timescale variations, and to try to identify the driving source of the line variations, we subsequently monitored the double-peaked Hα profile in the nuclear spectrum of NGC 1097 with the SOAR telescope and the Swift satelite (Schimoia et al. 2015) . These observations confirmed that the integrated flux of the line and the velocity separation betwween the blue and red peaks vary on a timescale as short as 5 days. This timescale is compatible with the light-crossing time between the center of the disk and a typical radius of 1000 R g , where the emission line originates, according to our models.
The variability timescale of ∼ 5 days, observed in NGC 1097 is of the order of the delays found between the variations of the continuum and broad emission lines in reverberation mapping studies of nearby Seyfert 1 galaxies of comparable luminosity. This indicates that the line-emitting disk in NGC 1097 is at a distance from the ionizing source that is typical of the broad-line region (BLR) of nearby Seyfert 1 galaxies (Peterson et al. 2004) .
It is also interesting that many Seyfert 1 galaxies show, at least on some occasions, evidence for an underlying disk-like component. Double peaks or shoulders are frequently seen in the Balmer-line profiles of highly variable and closely monitored sources like NGC 5548 (Sergeev et al. 2007 ). These various observations lead one to consider the possibility that the Balmer-line profiles in all Seyfert 1 galaxies have a disk-like component that could be identified with the outer parts of an accretion disk. A simple hypothesis might be that Balmer-line profiles in Seyfert 1 galaxies are a composite of: (1) a disk-like component, as seen clearly in the spectra of double-peaked emitters, and (2) another component originating in clouds that are not in the disk, e.g. in a wind component or in orbits farther out.
A model of a disk component plus another narrower broad component to reproduce the broad Balmer line profiles of Seyfert 1 nuclei and quasars has been previously proposed by Popović et al. (2004) and collaborators (Bon et al. 2009; La Mura et al. 2009 ). A recent theoretical study by Elitzur (2014) also argues that the broad-line region of Seyfert 1 galaxies has two parts: a disk and a system of clouds that are part of an outflowing disk wind. As the Eddington ratio drops, the high column density gas, which resides largely in the disk, dominates the emission and leads to double-peaked line profiles. A disk-wind component would be expected to be stronger at higher Eddington ratios, so this might naturally account for the relative prominence of the disk-like component in lower luminosity AGNs (LLAGNs) and the relative difficulty of identifying the disk component in more luminous, higher Eddington ratio objects.
In this contribution we study the spectra of all Seyfert 1 galaxies of the Palomar spectroscopic survey (Filippenko & Sargent 1985; Ho, Filippenko & Sargent 1995) -selected for being an homogeneus and representative sample of galaxy nuclear spectra in the near Universe -to show that we can identify disk-like structures in the Balmer-line profiles of many of them. An underlying disk-like component can account for much of the structure and asymmetries seen in Seyfert 1 line profiles, and, combined with another narrower component, attributable to other emitting clouds, can reproduce most of the broad-line profiles. Thus, our primary goal is to demonstrate the plausibility of the idea that the broad Balmer line profiles of this sample Seyfert 1 galaxies can be described well by a combination of a disk-like component and a somewhat narrower, bell-shaped component. As the Palomar sample is a carefully selected local sample, designed to find the lowest luminosity AGNs, we also use our results to obtain statistics of the presence of the disk component, and discuss the implications for the calculation of the mass of the SMBHs in Type 1 AGN. This is our secondary goal. This paper is organized as follows. In Sec. 2, we describe the disk model that we have used to reproduce the double-peaked profiles of the low-luminosity AGN (LLAGN) in NGC 1097 and other sources. In Secs. 3 and 4 we use this model to reproduce the double-peaked Hα profiles of LLAGN and Seyfert 1 galaxies of the Palomar survey and show the need for an additional broad Gaussian component in most cases. In Sec. 5, we show how the profile shape changes as a function of inclination relative to the plane of the sky. We use these results and the frequency of occurrence of the double-peaked profiles in the Palomar sample to draw inferences about the presence of disk emission in type 1 AGN. In Sec. 6 we discuss the implications of our findings for the determination of SMBH masses in Type 1 AGN, and in Sec. 7 we present our conclusions.
THE DISK MODEL
We use the model described by Schimoia et al. (2012) , Gilbert et al. (1999), and Storchi-Bergmann et al. (2003) , assuming that the broad double-peaked emission line originates in the outer parts of a relativistic Keplerian disk of gas surrounding the SMBH. The line-emitting portion of the disk is circular and located between an inner radius ξ 1 and and an outer radius of ξ 2 , where ξ is the disk radius in units of the gravitational radius
2 . The plane of the disk has an inclination i relative to the plane of the sky (i.e., zero degrees corresponds to a disk observed face-on). Superimposed on the axisymmetric emissivity of the circular disk, there is a perturbation in the form of a spiral arm. The corresponding emissivity law is given by
where
is the axisymmetric emissivity of the disk. The parameter ξ q is the radius of maximum emissivity, or saturation 6300 6400 6500 6600 6700 6800 Wavelength ( ) (Schimoia et al. 2012) . The solid black line is the observed nuclear emission spectrum and the red solid line is the accretion disk model.
radius, at which the emissivity reaches a maximum and changes behavior: q 1 is the index of the emissivity law for ξ 1 < ξ < ξ q and q 2 is the index for ξ q < ξ < ξ 2 .
A is the brightness contrast between the spiral arm and the underlying disk, and the expression between square brackets represents the decay of the emissivity of the arm as a function of the azimuthal distance φ − ψ 0 from the ridge line to both sides of the arm, assumed to be a Gaussian function with FWHM = δ (azimuthal width).
The relation between the azimuthal angle φ 0 and the angular position ψ 0 of the ridge of emissivity of the spiral arm is given by
where φ 0 is the azimuthal angle of the spiral pattern, p is the pitch angle, and ξ sp is the innermost radius of the spiral arm. The specific intensity from each location in the disk, in the frame of the emitting particle is calculated as
where ν e is the emission frequency and ν 0 is the rest frequency corresponding to Hα λ6564.6 and σ is the local "broadening parameter" ).
The fit of this model to the Hα double-peaked profile of NGC 1097 observed on 2010 March 4 is shown in Fig. 1 . The model parameters are listed in Table 1 . This model and its variants have been used also to reproduce varying double-peaked profiles of 5 broad-line radio galaxies by Gilbert et al. (1999) and of 14 other AGNs from Gezari et al. (2007) and Lewis et al. (2010) .
DOUBLE-PEAKED BALMER-LINE PROFILES IN NEARBY SEYFERT 1 GALAXIES
Although previous studies -as those mentioned above -have focused on fitting the broadest and cleanest double-peaked profiles, many nearby Seyfert 1 nuclei also show broad Balmer lines with double peaks or shoulders. This can be observed, for example, in the nuclear spectra of Seyfert 1 galaxies which have been the subject of spectroscopic monitoring campaigns, such as NGC 4151 (Maoz et al. 1991; Kaspi et al. 1996; Bentz et al. 2006 . . .
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Note. -Units of ξ 1 , ξ 2 and ξq are gravitational radii.
et , 2009 Denney et al. 2010) , NGC 3227 (Winge et al. 1995; Denney et al. 2010 ) and NGC 3516 (Denney et al. 2010) . Denney et al. (2010) present the results of reverberation mapping of other 4 Seyfert 1 nuclei besides NGC 5548 and NGC 3516. With the exception of one source, either the Hβ profiles are double-peaked or the root-mean-square residual RM S spectra are doublepeaked. This indicates that, even if the profile is not clearly double-peaked (e.g. due to the presence of other components), the most variable part of the profile is double-peaked, supporting the idea that the innermost part of the BLR (that varies most, as it is closer to the ionizing source) is a disk.
We show in Fig. 2 the result of our attempt to fit the RM S Hβ profile of NGC 3227 using our disk model and data from Denney et al. (2010) : although the profiles are not always double-peaked, the RM S spectrum is. The parameters of the fit are listed in Table 1 . Fig. 2 shows that the model does fit the double-peaked component although there is, in addition, an even broader component, revealed by the extended red wing that could not be fitted by our model. This component probably originates at gas at higher velocities closer to the SMBH and/or in inflow or outflow, for example. This interpretation is consistent with the velocity-delay map of Denney et al. (2012) : they conclude that there is evidence for an overall Keplarian disk-like structure, but potential evidence for an outflow (or inflow) at large velocities, particularly on the red side of the line, that appears to be at larger radii than the disk-like structure found in the main line core velocities. Five other cases of more distant and luminous Type 1 AGN showing similar RM S profiles have been reported by Grier et al. (2012a,b) ,
TYPE 1 AGN IN THE PALOMAR SPECTROSCOPIC SURVEY OF NEARBY GALAXIES
The Palomar spectroscopic survey (Filippenko & Sargent 1985; Ho, Filippenko & Sargent 1995; Ho et al. 1997d ) -consisting of spectra of 486 northern galaxieshas a detection limit for emission lines at an equivalent width EW 0.25Å. Of the total sample of 486 galaxies, the nuclear spectra of 211 have been classified as AGN, with 46 among them classified as of Type 1. 46 Type 1 nuclei of the Palomar sample: 34 are classed as showing "definite" detection of a broad Hα line, while for the remaining 12, there is only a "probable" detection of a faint broad Hα component. The fit of the line profiles in these "probable" cases shows that the broad component is not well constrained and may be due instead to complex kinematics of the narrow-line region (hereafter NLR). We have inspected the Hα profiles in the Palomar spectra of the 34 nuclei considered to present definite detection of a broad Hα line, and searched in the literature for previous studies with analysis of these profiles. We list in the top part of Table 2 the 12 galaxies that show clearly double-peaked or flat-topped Hα profiles, giving in the last column of the table the reference in which the profile is shown to be double-peaked (or disk-like). Some of these profiles were found not in the Palomar spectra but in nuclear spectra obtained with the STIS spectrograph aboard the Hubble Space Telescope (HST): NGC 4203 , NGC 4450 (Ho et al. 2000) and NGC 4579 (Barth et al. 2001) . The higher angular resolution of the HST spectroscopy allows the detection of even fainter lines than those detected in the Palomar survey as the contribution of the stellar population decreases even further in the narrower STIS slits (0. 1 − 0. 2).
In order to further support our argument that broad double-peaked profiles are frequently found in Type 1 AGN, we list in the bottom part of Table 2 six additional Seyfert 1 galaxies with broad double-peaked or disk-like Balmer-line profiles that are not in the Palomar survey (most of them being southern objects), but are Type 1 AGN at distances similar to to those of the Palomar galaxies. The double-peaked or disk-like profiles of these galaxies were discovered serendipitously.
4.1. Fit of the double-peaked profiles of Type 1 AGN in the Palomar sample In order to further demonstrate that the profiles that appear double-peaked in the Palomar spectra can be attributed to the outer parts of an accretion disk, we now use our model to fit the broad Hα profile in these spectra (Ho et al. 1997d ) for the galaxies of Table 2 that showed high enough signal-to-noise ratio in the broad profiles to constrain the fit: NGC 3516, NGC 4151, NGC 4235, NGC 5273 and NGC 5548. 
Subtraction of the stellar component
Most of the spectra of the above galaxies show strong absorption features due the contribution of an underlying stellar population, with the exception of NGC 5548, whose continuum seems to be dominated by the AGN in this spectrum. In order to isolate the gas emission in the other cases, we corrected their nuclear spectra by subtracting a stellar population template, using for this the Palomar spectra of the non-active galaxies (Ho et al. 1997c ) that do not show any emission lines. For each active galaxy, we searched for a stellar population template that reproduced its nuclear spectrum well (in the regions where there are no emission lines) and then subtracted a scaled and Gaussian convolved version of the chosen template. We used a continuum wavelength window from 6200Å to 6250Å to determine the scale factor between the nuclear spectrum and the stellar template. This method is very similar to that of Ho et al. (1997c) and the result is illustrated in Figure 3 for NGC 4235. The spectra of the other four galaxies after the subtraction of the stellar component are shown in Figure 4. 
Fit of the disk component
We have used the "Saturated Spiral Model" (Schimoia et al. 2012 ) that has provided the best fits in our previous studies of the Hα double-peaked profile of NGC 1097 and in an on-going study of a series of nuclear spectra of another LINER/Seyfert 1 galaxy, NGC 7213 (Schimoia et al., in preparation 2017) . We constrained the doublepeaked component by requiring it to fit the visible peaks 6300 6400 6500 6600 6700 6800
Wavelength ( and/or shoulders of the profile, and at the same time trying to fit the wings. In order to reduce the number of free parameters, we fixed the index q 2 of the outer part of the emissivity law ( ξ q < ξ < ξ 2 ) at q 2 = 3, motivated by the fact that for an accretion disk ionized/illuminated by an external source above the disk (as usually adopted as the source of ionization for the gas in the disk) the radial dependence of the surface emissivity is (ξ) ∝ ξ −3 (Dumont & Collin-Souffrin 1990) . Only in the case of NGC 4235 we adopted q 2 = 2, as this allowed an improvement in the fit. We also fixed the inner radius where the spiral arm begins at ξ sp = ξ 1 , that worked well except for NGC 4151 (see discussion in Sec. 4.4).
In order to try to fit the broad wings of the profiles, it was necessary to increase the emissivity of the inner part of the disk (for ξ 1 < ξ < ξ q ) relative to our previous modelling (e.g. of the double-peaked profile of NGC 1097 and NGC 7213), adopting and index q 1 = 0. This index implies a constant emissivity for the region within the radius ξ q , while in our previous studies of NGC 1097 and other LINERs the best fit required an emissivity increasing between ξ 1 and ξ q (with q 1 = −2). 4.3.1. An aditional broad component Schimoia et al., in preparation (2017) monitored the double-peaked profile of the LINER/Seyfert 1 nucleus of NGC 7213 and find that the RM S spectrum shows, besides the double-peaked component, a central "hump" in the profile well reproduced by a broad (FWHM ≈ 2200 km s −1 ) Gaussian component with centroid velocity close to systemic. We have interpreted this finding as due to the contribution of BLR clouds farther away from the ionizing source than the disk, having thus lower orbital velocity. We find this to be the case also for most Seyfert 1 profiles fitted here: besides the disk component, a broad Gaussian component with centroid velocity close to systemic is also necessary to fit the Hα profile.
In order to constrain this additional component, we proceeded as follows. We fitted the profiles of each of the [S II]λλ6717,31 lines using two Gaussian curves, necessary (and sufficient) in order to fit the profiles including eventual wings. Each Gaussian fitted to the λ6731 line was constrained, in velocity space, to have the same width, relative intensity and relative central velocity as each corresponding Gaussian fitted to the λ6717 line. The additional broad component was fitted by the following Gaussian curve:
where λ 0 is the rest wavelength of Hα, ∆λ is t displacement of the Gaussian component relative to the Hα narrow component, σ G is the standard deviation and A G is the amplitude of the Gaussian component. Following Popović et al. (2004) , we have calculated the relative flux contribution between the Gaussian and disk components as:
where F D (λ) is the flux of the disk component.
Results from the fits
The parameters derived from the fits of the disk component as well as the FWHM, velocity shift and integrated fluxes are listed in Table 3 , where the uncertainties in the parameters were obtained by varying each parameter separately around the best fit value while keeping all the others parameters fixed. In the bottom part of the Table we list the integrated fluxes, FWHM and velocity shift of the Gaussian component, while in the last line we list the value of the Q parameter. In the last column of Table 3 we list the average values of the disk parameters for all the galaxies and rms deviation from the mean for all the listed properties, including in this average the values for NGC 1097, listed in Table 1 . Figure 5 . The parameters of the disk component, whose profiles are shown in the central column, were used to generate the cartoon shown in the last column of Fig. 6 with a rendering of the disk (seen face-on) using the best fit parameters listed in Table 3 . Table 3 , combined with the results of the fit for NGC 1097 in Table 1 shows that the inner radius of the disk ranges between 500 and 800 R g , the outer radius between 2500 and 5500 R g , and the saturation radius between 1300 and 2600 R g . Average values are listed in the last column of Table 3 (we have included in this calculation the values for NGC 1097), showing rms variations of ∼ 30%.
The Disk component
The emissivity distribution of the disk is approximately the same for all Seyfert 1 galaxies: it is constant from the inner radius of the disk up to the saturation radius (emissivity law index q 1 = 0) and then decreases with emissivity law index of q 2 = 3 for all cases but for NGC 4235, whose profile is better fitted with q 2 = 2. We note that we have obtained a better fit with q 1 = 0 for the Seyfert 1 galaxies than with q 1 = −2 (this worked better for NGC 1097 and NGC 7213). This may indicate a difference in the geometry/structure of the ionizing source between the LLAGNs and Seyfert 1 galaxies, such that in the latter the ionizing source shows a larger incidence of ionizing radiation in the inner part of the disk than in the LLAGNs, where the incidence or ionizing radiation seems to increase from the inner radius up to the saturation radius.
The spiral arm has a small contrast (between 1 and 2.5) and begins at the inner radius of the disk, with the exception of NGC 4151, in which case we had to make the spiral to begin close to the outer border of the disk and give it a much larger contrast (88) in order to reproduce a strong blue "hump" in the profile. The parameters characterizing the arm in this case are such that the resulting structure can be better described as a "hot spot" in the outer border of the disk.
The inclination angle of the disk (relative to the plane of the sky) is in the range 17
• < i < 38
• (including NGC 1097), meaning that we are seeing the disk closer to face-on than edge-on, in agreement with what is expected for Type 1 AGN in the simple Unified Model (Antonucci 1993 ).
The case of NGC 5548
The broad Hβ profiles of NGC 5548 have been modelled by Pancoast et al. (2014b) as originating in a BLR composed by clouds with a flattened distribution between an inner an outer radius, thus in approximate agreement with a disk model like ours. Nevertheless, these authors derive an inclination i for the flat distribution of clouds of i = 39 ± 11
• , while we have obtained a much smaller inclination i = 19 ± 2
• . On the other hand, the minimum radius of 1.39 light days (l.d.) and mean radius of 3.31 l.d. obtained by Pancoast et al. (2014b) correspond to 809 and 1927 gravitational radii (R g ), respectively, for their quoted BH mass of 3.23×10 7 M , consistent with our estimate for the inner radius of the line emitting disk of ξ 1 = 600±300 (R g ) and the saturation radius of 2600±500 R g (see Table 3 ). We also note that, if the mean radius of the disk is a characteristic radius from which most of the line emission origintes, as is the case of the saturation radius in our modeling, and we calculate the Keplerian velocity v K at 3.31 l.d. from the BH, we obtain v K = 7086 km s −1 . If the inclination is i = 19
• the observed velocity should be v K sin(i) = 2307 km s broad Gaussian component in green and combined fit of the disk, broad Gaussian and narrow components in blue; the dotted line shows the residuals between the observed profile and fit; Central column: spectrum after subtraction of the Hα broad Gaussian and narrow components above in black; best disk model in red; Right column: emissivity map of the disk component (yellow-white corresponding to the maximum emissivity); disk is seen face-on; when inclined, observer should be at the bottom of the figure, with the line-of-nodes running along the horizontal direction. Axes labels are in units of 1000ξ.
the velocity is approximately half the FWHM value). For i = 39
• , v K sin(i) = 4459 km s −1 , that would imply FWHM ≥9000 km s −1 , much broader than the value we have measured.
The Broad Gaussian component
The broad Gaussians have full-width at half maximum in the range 1000 ≤ FWHM ≤ 2000 km s −1 , and small velocity shifts relative to the centroid velocity of the narrow-line components, between −39 km s −1 < ∆v < +170 km s −1 . We attribute these components to more distant clouds from the SMBH than the disk, thus having lower velocities.
The parameter Q that measures the contribution of the Gaussian component relative to the disk component ranges between 0.11 and 0.67, with the Gaussian being strongest for NGC 4151 (Q = 0.67) and NGC 3516 (Q = 0.47).
The presence of double-peaked disk components in nearby Type 1 AGNs is also supported by reverberation mapping studies of the Hβ broad line profile. Denney et al. (2010) find that 5 of the 6 Seyfert 1 nuclei they studied (which include NGC 3516 and NGC 5548) show double-peaked or flat-topped broad Hβ profiles in either the mean or RM S spectrum (or both). The same is found for other 5 more distant and luminous Type 1 AGN by Grier et al. (2012a,b) . Peterson et al. (2004) show that the RM S spectrum of NGC 4151 is also double-peaked, while Doroshenko et al. (2012) show the same also for Mrk 6.
THE STATISTICS OF DOUBLE-PEAKED PROFILE EMITTERS AMONG TYPE 1 NUCLEI
Type 1 AGN in the Palomar Survey comprise between 34 (with "unambiguous" broad lines) and 46 (including broad lines that could be due to multiple components in the narrow lines) of the 211 AGN, thus ∼ 20% (Ho et al. 1997d; Ho 2008 ). We will use this percentage to put approximate constraints on the half-opening angle θ m of the obscuring torus in the simple approximation of the Unified Model scenario in which the geometry of the escaping radiation is that of a cone (Antonucci 1993) . We now know that the "torus" is most likely a distribution of dusty clouds, and that its properties vary with the AGN luminosity (e.g., Elitzur 2012; Ichikawa et al. 2015) , but the simple Unified Model can give us some insight on relative probabilities. In the simple model, the 20% fraction of Type 1 AGN implies that the "free" solid angle of the AGN is 2π[1 − cos(θ m )] ≈ 20% of 2π, with 80% of 2π being the solid angle covered by the obscuring torus. Thus, in order to see directly the AGN -the accretion disk and BLR -our line-of-sight has to make an angle of at most θ m ≈ 37
• relative to the AGN symmetry axis. In order to illustrate how the double-peaked profiles would appear as a function of the orientation of our line of sight relative to the AGN, we show in Fig. 7 a series of double-peaked profile models for inclinations ranging from 0 to 35
• . The parameters of the model are the average values in Table 3 we have obtained from the fitted models to the Palomar spectra applied to the Hα profile, which is the most prominent line in the optical spectra of AGN (as it is ≥ 3 times as strong as Hβ). In this figure, we have superposed the narrow components of Hα and [N ii] λλ6548, 6584 on the broad double-peaked profile. These lines were simulated by Lorentzians with FWHM = 300 km s −1 . Figure 7 shows that, in order for Hα to appear doublepeaked, our line-of-sight has to make an angle of at least ∼ 20
• relative to the ionization axis of AGN. This means that the disk inclination should be between ∼ 20
• and ∼ 37
• for the profile to be observed as double-peaked. The inclination angles derived from our fits are between 17
• and 38
• , thus in good agreement with the predicted range. Previous fits of similar accretion disk models to double-peaked profiles, such as those observed in radio galaxies Lewis et al. 2010) , and nearby LLAGN (Ho et al. 2000; Storchi-Bergmann et al. 2003 ) also show a similar range of inclinations. Considering the inclination values listed in Table 3 for the 5 targets we have fitted with our disk model plus the fit to NGC 1097, we obtain a mean value for the inclination of the disk of i = 27
• ± 9
• . Assuming again the conical geometry of the simple model, the solid angle for inclinations between 20
• and 35
• is 12% of 2π. When we compare this number with the 20% fraction above for type 1 AGN, we conclude that ∼ 60% of type 1 AGN should have double-peaked Balmer-line profiles. According to these predictions, if the total sample of Type 1 nuclei in the Palomar sample is 34 galaxies, we should expect to find ∼ 20 galaxies with double-peaked profiles. We find 12, thus ∼ 35% instead of the predicted 60%. On the other hand, the number we have found may be a lower limit, as, in some cases the double-peaked nature of the line profiles could be observed only in very high-quality HST STIS spectra in which the contrast between the emission lines and the host-galaxy starlight is much higher than in the Palomar spectra. In addition, in the small apperture of the STIS spectra, the NLR contribution can also be minimized, increasing the contrast between the BLR and NLR emission. As not all the Type 1 AGN of the Palomar sample have been observed with HST STIS, this fraction of 35% double-peakers may be a lower limit.
Another consideration is that, in the Palomar spectra, a critical property of the broad line to allow its clear detection is its flux compared with the narrow lines. Inspection of the fits in Figs. 4-14 of Ho et al. (1997d) shows that clear broad Hα components can only be detected when the fraction of the flux in the broad line is larger than 50% of the total flux in the broad plus narrow Hα+[N ii] lines. This fraction, obtained from Ho et al. (1997d) , is listed in the fifth column of Table 2 . The total number of these sources from Ho et al. (1997d) is 14, with 9 (64%) of them having double-peaked profiles, now consistent with the ∼ 60% prediction above. Another possibility is that the ratio of the outer to inner radius of the disk is >> 10, what would make the line profiles singly-peaked (see Figure 9 of Eracleous & Halpern 2003) . Finally, if the accretion rate is high, we would expect a contribution from non-disk clouds in the form of a single broad Gaussian component, as discussed in the previous section. This component would "fill" the double-peaked "dip" in the profile, making it difficult to distinguish the double-peaked component in the total emission-line profile. Note. -Units of ξ 1 , ξ 2 and ξq are gravitational radii. Fluxes units are 10 −15 erg cm −2 s −1 . The orientation of the spiral arm φ 0 is measured counterclockwise from the bottom of Fig. 6 at the inner radius where it begins (with exception of NGC 4151). Uncertainties in fluxes and FWHM values are smaller than 10%. The calculated average values (plus the standard deviation RMS) listed in column (7) include the fitting parameters for NGC 1097 listed in Table 1 .
As mentioned in Section 1, the fact that broad-line profiles of Seyfert 1 and radio galaxies seem to contain a flattened component has been noted in previous studies, including also those by Wills & Browne (1986) , , Jackson & Browne (1991) , Rokaki et al. (1992) , Brotherton (1996) , Marziani et al. (1996) and Wanders & Peterson (1996) . More recently, Pancoast et al. (2014a,b) have performed detailed dynamical modeling of the BLR of five Seyfert 1 nuclei. The main conclusion of Pancoast et al. (2014b) is that the BLR geometry is a thick disk viewed close to face-on, in agreement with our findings. They argue also for the presence of inflows that could be due to the motion of BLR clouds in elliptical orbits around the SMBH (Elitzur 2014 ). Another possibility is that the Gaussian component represents perturbations in the surface brightness of the disk that are not captured by the single spiral arm we have adopted.
On the basis of this and previous studies we suggest that the disk is present in most BLRs, and at the higher Eddington ratios of Seyfert 1 galaxies, we observe additional line-emitting components corresponding to nondisk clouds, usually at lower velocities. Some of these clouds may be inflowing (Grier et al. 2013a) , just orbiting the SMBH in elliptical orbits as proposed by Pancoast et al. (2014b) , or may be part of an outflowing disk wind (Elitzur 2014) .
Implications for the derivation of Black Hole
Masses The technique of reverberation mapping has provided valuable tools for the estimation of the mass of SMBHs in AGN up to very large distances in the Universe, solely on the basis of the observed continuum luminosity and width of the broad emission lines. The optical luminosity allows the estimate of the BLR radius (Wandel, Peterson, & Malkan 1999; Kaspi et al. 2005; Bentz et al. 2013) , while the width of the broad profile provides the velocity dispersion of the BLR clouds ∆V . Assuming that the motion of the BLR gas is dominated by gravity and that radiation pressure can be neglected, the mass of the central black hole is given by (Peterson et al. 2004 )
where R BLR is the radius of the BLR, G is the gravitational constant and f is a dimensionless numerical factor that depends on the structure, kinematics and orientation of the BLR. A recent empirical determination of the average scale factor is f = 4.31 ± 1.05 (Grier et al. 2013b) , based on the assumption that the relationship between black hole mass and bulge velocity dispersion is the same for quiescent and active galaxies. The value of f is of fundamental importance in using Equation 7 for the determination of the masses of SMBH's across the Universe, and incorporates the uncertainties due to the geometry and inclination of the BLR. The recognition that the disk component may be ubiquitous in Type 1 AGN has important implications for the value of f in the cases dominated by the disk component. If we consider that the geometry of the region that varies on the shortest timescale probed by the profile variation is a flat disk, f = 1/ sin 2 i, where i is the inclination of the disk relative to the plane of the sky, as the ob- served width of the lines ∆V is simply the rotational speed projected into the line-of-sight. In particular, for f = 4.3, i = 29
• , which is practically the same as the median value that we obtain from the data in Table 3 , of i = 27
• . Similar disk inclinations have also been reported from the fit of disk models to double-peaked profiles in previous studies , 2003 .
The fact that the majority of disks are observed with inclinations between 20
• and 37
• is supported also by predictions of the simple model: if we consider that the maximum opening angle of the torus is θ m ≈ 37
• , then the fraction of Type 1 AGN observed with inclinations between 20
• and 37% should be ∼ 80%, while only ∼ 20% should be observed with inclinations smaller than 20
• . This seems to be the case of NGC 5273 for which we obtain i = 17
• , and of NGC 3227, for which we fit the RMS profile and obtain an inclination of i = 16
• . These low inclinations imply a larger value, f ∼12. Using this f value in equation 7 would result in a mass for the SMBH 3 times larger than that obtained using the average f value. Intriguingly (or coincidentally), the SMBH mass of NGC 3227 obtained using reverberation mapping (RM) is a factor of 2-3 lower than the dynamical mass estimates for this galaxy: Denney et al. (2010) gives M RM = 6.0×10 6 M (using f = 4.3), while Hicks & Malkan (2008) give 2.0×10 7 M from gas kinematics, and Davies et al. (2006) -using stellar kinematics -provide a 1σ range spanning these two, i.e., 6.0×10 6 −2.0×10 7 M .
6.2. A relation between f and the FWHM of the broad lines According to our model -that applies for the case in which the BLR is dominated by emission from the disk -the adoption of an ensemble average value for f is a good approximation for 80% of Type 1 AGN (even though there should be some variation between targets), but for the 20% cases of more pole-on AGNs the use of the constant f implies an underestimation of the SMBH mass.
Our model implies f = 1/ sin 2 i for the disk component. The facts that: (1) the parameters of the disk, and in particular, their inner, outer and saturation radii do not vary much among different Type 1 AGN (∼ 30%, see Table 3 ); and (2) that the width (FWHM) of the line strongly depends on the inclination of the disk (see Fig. 7 FWHM of the broad profiles and f .
We have used our model to obtain this relation between f and FWHM of the profiles as follows. We have fixed the disk parameter values at the average values listed in the last column of Table 3 , except for the inclination i. We have called this model "average model". We have then varied the inclination i between 10
• and 50
• , to build a sequence of models as a function of i. For each model we measured the value of the FWHM (in km s −1 ) and plotted f as a function of FWHM in Fig.8 as black circles. We have then fitted the relation between these two quantities with the function:
This relation is shown as a red line in Fig. 8 . We have also included in Fig. 8 the values obtained from the fit of the profiles of the 5 galaxies in Table 3 plus that of NGC 1097 in Table 1 , shown as colored circles. The error bars correspond to the uncertainties in the inclinations listed in Table 3 and in the FWHM values. The latter uncertainties were obtained as follows. While the listed FWHM values were obtained considering as maximum flux the average between the peak fluxes of red and blue peaks or shoulders, the maximum FWHM value was adopted as corresponding to a maximum flux equal to the flux of the lower peak and the minimum FWHM value as corresponding to a maximum flux equal do the flux of the higher peak. Fig. 8 shows that the measured FWHM values follow the relation given by equation 8 within the uncertainties.
Lower values of FWHM correspond to low disk inclinations, for which it is important to consider the thickness of the disk. For a ratio between a half thickness H and disk radius R, f becomes (Collin et al. 2006 ):
Although this expression ensures that the value of f will not diverge for low inclinations, we have checked that, for a typical value of H/R = 0.1 (Collin et al. 2006) , the decrease in the value of f by including the term H/R is at most ∼ 10% for the range of inclinations we are considering (i ≥ 16
• ). The grey band in Fig. 8 is also consistent with this relation if the ratio M BH /R BLR is constant. Our modeling, in which the profile shape depends on the inner, outer and maximum emissivity radia in units of gravitational radia imply exactly this: that the profile shape depends only on the ratio between the disk radia and the SMBH mass and that this ratio seems to be approximately constant.
The fact that f does not depend much on the ratio M BH /R BLR is supported also by the following argument. From Equation 7 we have:
and we also know that
and
Thus, even for varying SMBH masses and accretion rates, the dependence of f on these properties is weak, and, as a result, f depends mostly on the width of the profile:
6.3. Further implications for the Structure of AGN It has been argued that the broad double-peaked Balmer lines in LLAGN and radio galaxies originate in the outer parts of an accretion disk that is ionized by an ion torus or other radiatively inefficient structure (Narayan 2005; Nemmen et al. 2006) . Such structure develops when the mass accretion rate to the SMBH drops below some minimum Eddington ratio, of order ∼ 1%, which is the case of LLAGN.
LLAGN and Seyfert 1 nuclei have been compared to the two states observed in X-ray binaries (Remillard & McClintock 2006; Narayan & McClintock 2008) : the lowluminosity hard state and the more luminous soft state (or thermal state), respectively. The thermal state is the one dominated by the geometrically thin, optically thick disk, analogous to more lumious AGNs (Seyfert galaxies and quasars) where the UV/optical emission is dominated by the "big blue bump" (BBB) from the accretion disk. The low-luminosity hard state is characterized by a harder X-ray spectrum and much lower thermal emission from the thin disk, and this is consistent with the spectral energy distribution (SED) of LLAGN, which lacks the BBB component.
The fact that the double-peaked profiles are observed both in LLAGN and in Seyfert 1 galaxies suggest that the inner structure of the low-luminosity and high-luminosity AGN are not very different. The disk component seems to be always present. In LLAGN, the disk emission is the only component seen, while in more luminous Type 1 sources, such as Seyfert 1 nuclei and quasars, additional broad-line component that, since the velocity dispersion is smaller, probably originates in more distant clouds than the gas that produces the disk component. This is also supported by RM studies -the fact the doublepeaked characteristic pops out in the RMS spectrum, which shows only variable emission on RM time scales, suggests the lower-velocity gas "filling-in" the peak is either optically thin to the continuum or else at a larger distance, where geometrical damping of the short timescale RM variations occurs (much like the NLR).
The observation of the non-disk clouds leading to the additional broad component can be understood as due to the higher luminosity of the source; at higher accretion rates there should be more gas clouds in the vicinity of the nucleus, either inflowing or originating from an accretion disk wind that gets enhanced with increased accretion rates.
CONCLUSIONS
We have used previously published results as well as fits of broad Hα profiles in the spectra of nearby active Type 1 nuclei from the Palomar Survey of Nearby Galaxies to argue that disk-like emission-line profilesdouble-peaked profiles originating in the outer parts of an accretion disk, at ∼ 1000 Schwarzdchild radii -are ubiquitous in the BLR of these objects.
We have shown that while "pure" disk profiles are seen mostly in LLAGN, in Seyfert 1 galaxies the profiles usually present an additional narrower component (FWHM ∼ 1000-3000 km s −1 ) well fitted with a Gaussian function. We attribute this component to non-disk BLR gas, usually moving at lower velocities. Our results support previous studies arguing that, while for LLAGN the accretion rate is low and most accreting gas is confined to the disk, for the higher accretion rates that occur in Seyfert galaxies, one can also observe lower velocity ionized gas that is orbiting the SMBH farther from the disk, in inflow towards the disk or being ejected in a wind from the disk.
The disk component -being closer to the ionizing source -should be the most variable part of the profile, and indeed many reverberation mapping studies show that the RM S spectrum reveals a double-peaked profile.
While previous studies have already argued that the BLR is dominated by a flattened component, our study -via the fit of a disk component to the BLR profileshas allowed us to obtain the parameters of the disk, such as the inner and outer radii and the maximum emissivity radius in units of gravitational radii. We have found that these parameters do not vary by more than 30% among the different sources, which leads to the conclusion that the main parameter that regulates the width of the double-peaked profile is the inclination of the disk relative to the plane of the sky.
In the cases for which the BLR emission is dominated by the disk component, the factor f in the formula used to calculate the SMBH mass M BH = f R BLR ∆V 2 /G should be f = 1/ sin 2 i. The median inclination of the sources fitted with the disk model in our study, i = 27
• , corresponds to f = 4.5, very close to the most recent value of f = 4.3 ± 1.05 (Grier et al. 2013b ), obtained in a completely independent way. But the range of inclinations we obtained, 17
• ≤ i ≤ 38
• implies that the f factors range between ∼ 2.6 and ∼ 12. Thus, for the lowest inclinations (narrower profiles), the SMBH masses obtained using a fixed value of f are understimated by a factor of ≈3.
Having concluded that the main paramenter regulating the width of the BLR profiles -in the disk-dominated cases -is the inclination of the disk, our study has further allowed us to propose a relation (equation 8) between the value of f and the FWHM of the broad profiles that could lead to an improvement in the determination of SMBH masses in disk-dominated AGNs.
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